Physicochemical and biological properties of poly(ethylene glycol)-coupled immunoglobulin G. Part II. Effect of molecular weight of poly(ethylene glycol).
In order to obtain a stable human immunoglobulin G (IgG) preparation for clinical use, the chemical coupling of different molecular weights of poly(ethylene glycol)s (PEGs) to IgG molecules was achieved. The abilities of PEG-coupled IgGs (PEG-IgG hybrids) to aggregate were examined when they were subjected to such physicochemical treatments as interfacial exposure, heating, lyophilization, and acid treatment. It was found that the higher the molecular weight of PEG coupled, the more stable was the PEG-IgG hybrid obtained concerning interfacial exposure and heating. The hybrid was stable against lyophilization and acid treatment and its stability was independent of the PEG molecular weight. The decrease in antigen binding ability was suppressed as much as possible by the use of a small amount of PEG of higher molecular weight. The PEG-IgG hybrids were further assessed as a stabilizer for IgG. A limited degree of PEG coupling was required for the hybrids to achieve the most efficient stabilization of IgG; the optimal PEG contents of the hybrid were greater than 20 wt% (interfacial exposure), about 5 wt% (heating), 20 wt% (lyophilization), and 10 wt% (acid treatment) for PEG 5600. It was also confirmed that the PEG-IgG hybrid was superior to PEG and human serum albumin as a stabilizer.